Abstract: A review of literature on organizational learning suggested that organizations mainly exhibit three types of learning styles: single-loop learning ͑SLL͒, double-loop learning ͑DLL͒, and deutero learning ͑DeuL͒. SLL refers to the detection and correction of errors without adjusting one's underpinning assumptions about performance requirements. DLL refers to improvement actions which are undertaken in response to the change of one's underpinning assumptions. DeuL refers to the establishment of a system which propels continuous learning. It has been advocated that effectuating these learning styles are critical for attaining continuous project performance improvement. This paper reports a study that aimed to examine the relationship between organizational learning styles and performance improvement in construction projects. A conceptual model for the same was first developed. Data about the contracting organizations' practice of learning styles and project performance were collected through a questionnaire survey. Structural equation modeling was used to examine the significance of the relationship between organizational learning styles and project performance improvement. It was found that the attainment of project performance improvement was positively related to the practice of DLL. Further, DeuL was found essential for facilitating the practice of SLL and DLL.
Introduction
The ability to attain continuous improvement ͑CI͒ has been identified as one of the key means to sustain the competitive advantages of a contracting organization participating in a construction supply chain ͑Kululanga et al. 1999; Murray and Chapman 2003͒. As emphasized by Kippenberger ͑1997͒, all contracting organizations in the construction supply chain have to contribute if CI is to be achieved. If one of them fails to perform, the whole team may lose out in this ever-intensifying competitive construction market ͑Wong and Cheung 2005a͒.
Contracting organizations have been criticized as incapable of solving unprecedented problems, grasping unanticipated opportunities, and adapting to the dynamic business environment ͑Love et al. 2000͒ . Further, they have been described as inflexible and slow to respond to the escalating and changing demands of customers ͑Holt et al. 2000; . Despite sustaining CI having become one of the major strategic foci of contracting organizations in the past decade ͑Holt et al. 2000͒, industry reviews conducted in different countries report that the performance of the construction industry is generally unsatisfactory ͑Egan 1998; CIRC 2000͒. Hence, there are good reasons to believe that CI is not typically achieved. Perhaps, the means to achieve CI are not well recognized. In a typical construction project, a CI process can be presented by a Plan-Do-Study-Respond cycle as shown in The cycle starts with a "Plan." A contracting organization should first formulate a detailed plan that includes steps to be taken to achieve the anticipated performance goals. This plan is then implemented in the "Do" stage. In this connection, various sets of performance metrics have been suggested ͑Zipf 1998; Chaaya and Jaafari 2001͒. For example, Zipf ͑1998͒ measured contracting organizations' performance in terms of time and cost required for completing the assigned construction work. Likewise, Chaaya and Jaafari ͑2001͒ developed a set of metrics which evaluate contracting organizations' performance in terms of their achievement of the preagreed time, cost, and quality targets. The achievement or otherwise of these metrics is used as a measurement of project performance. Further, the feedback loop is always critical for a management cycle. In this regard, some researchers advocated performance records as a source of feedback from which lessons can be learned ͑Crawford and Bryne 2003; Ozorhon et al. 2005͒ . A chain of studies on a performance measurement system ͑PMS͒ have been noted in the past decade ͑Al-JiBouri 2003; Crawford and Bryne 2003͒ . For most of these systems, the primary aim is to ensure proper periodic recording of information reflecting project performance. Moreover, some researchers also described these systems as an invaluable "source of knowledge" for the contracting organizations ͑Ozorhon et al. 2005͒ . In this respect, the implementation of PMS can help formalize the knowledge acquisition process ͑Crawford and Bryne 2003͒.
Nonetheless, performance improvement could only be achieved if contracting organizations can respond appropriately after acquiring knowledge derived from the PMS ͑Al-JiBouri 2003͒. In this regard, the process from knowledge acquisition to assimilation for improvement actions has been coined an organizational learning ͑OL͒ ͑Kululanga et al. 1999 , 2002 Ozorhon et al. 2005͒ . In other words, the ability of contracting organizations to effectuate OL is critical in completing the loop for continuous improvement ͑Ozorhon et al. 2005͒.
Meanings of OL
OL is a developing and emerging research topic in construction. Previous research mainly aimed to import OL to construction based on successful experience obtained from other fields ͑Wong and Cheung 2008͒. These studies largely adopted Argyris and Schöns' ͑1978͒ action-based theory to explain learning ͑Kulu-langa et al. 1999; Love et al. 2000; Jashapara 2003; Murray and Chapman 2003; Wong and Cheung 2008͒ . Indeed, Argyris and Schön's ͑1978͒ OL definition is recognized as the first deliberation of OL theory ͑Murray and Chapman 2003͒. They conceptualized OL as a process of detection and correction of errors found from both internal and external environments ͑Argyris and Schön 1978͒. Since then, Argyris and Schön's efforts have further been advanced by a number of researchers ͑Duncan and Weiss 1979; Fiol and Lyles 1985; Bennis and Nanus 1985͒. Duncan and Weiss ͑1979͒ reviewed the definitions of learning for organizations and argued that OL is not merely a process of "detection and correction of errors" but a behavioral change which shortens the gaps between actual and expected performance outcomes. Bennis and Nanus ͑1985͒ extended Argyris and Schön's concept by defining OL as a series of processes of acquiring knowledge from past actions, followed by the transformation of knowledge to behaviors, tools, and strategies that would facilitate future improvement actions. A similar definition was used by Fiol and Lyles ͑1985͒, who defined OL as a "process of knowledge and understanding for past actions and future improvement actions." The notions of OL in construction were also expounded from these classical definitions ͑Huemer and Östergren 2000; Love et al. 2000 Jashapara 2003; Franco et al. 2004͒ . This study benefited from this wealth of studies and defines the OL process of the contracting organizations as a process of imbibing knowledge uncovered from past experiences and/or information gathered from external sources. The knowledge imbibed is subsequently captured by contracting organizations for improvement actions as and when they become necessary ͑Kululanga et al. 1999͒.
Research Problem
Plan-Do-Study-Respond cycle as shown in Fig. 1 shows how CI can be achieved by contracting organizations' under an OL framework. The significance of developing OL as part of the contracting organizations' routines has attracted the attention of a number of researchers ͑Kululanga et al. 1999; Jashapara 2003; Murray and Chapman 2003͒. Kululanga et al. ͑1999͒ pinpointed that OL "offers avenues to bring about a continuous improvement agenda" in the construction operational process. Murray and Chapman ͑2003͒ stressed that facilitating the OL process is a fruitful mission that construction practitioners should aim to achieve. Generally, the implementation of OL has been advocated as one of the key constructs for the success of CI ͑Jashapara 2003͒.
An assortment of studies about OL was reported in this connection ͑Kululanga et , 2002 Love et al. 2000; Jashapara 2003; Murray and Chapman 2003; Love and Josephson 2004; Wong and Cheung 2008͒ . One of the research foci of these studies was to explore the learning styles depicted by the organizations ͑Kululanga et , 2002 Wong and Cheung 2008͒ . It has been suggested that an organization's learning style determines its disposition of knowledge acquisition and transformation for improvement actions ͑Kululanga et al. 1999; Wong and Cheung 2008͒. Jashapara ͑2003͒ applied structural equation modeling ͑SEM͒ to confirm the relationships between OL styles and contractors' performance empirically. It is noted that performance as mentioned in his study was focused at an individual's level ͑i.e., was gauged by the performance of an individual working in a contracting organization͒. Despite individual and project performance being interdependent and interconnected, they are gauged in different perspectives ͑Law and Chuah 2004͒. In order to bring about the CI for project performance, contracting organizations should learn and perform in order to achieve the common project goals ͑Crawford and Bryne 2003͒. As such, project performance concerns the entire project team's achievements on project efficiency and effectiveness ͑Drucker 1974; Mintzberg 1989; Crawford and Bryne 2003͒. Moreover, studies in organizational learning identified the contingent effect of different learning styles on outcomes ͑Murray and Chapman 2003; Wong and Cheung 2008͒. These studies affirm the proposition that the practice of different OL styles affects the attainment of performance improvement ͑CI͒ ͑Law and Chuah 2004; Ozorhon et al. 2005͒ . This paper reports a study that aims to investigate this proposition in construction. A better understanding of the interrelationship among OL styles and the success of CI shall provide valuable insights for management to devise ways and means to enhance CI success. This study seeks to verify and examine the relationships between practicing different OL styles and the success of CI in construction projects. To achieve the research objective, the following methodologies were developed: • Attributes for identifying the practice of different styles of learning by the contracting organizations were reviewed. • Metrics for measuring the CI success were also developed.
• The above mentioned reviews underpin the conceptual model of this study.
• Based on the conceptual model, a questionnaire survey was developed and administered to measure the extent of practicing various OL styles by the contracting organizations and the CI success in their respective construction projects. adaptive learning and generative learning that match well with the definitions of SLL and DLL, respectively. Jashapara ͑2003͒ identified behavioral learning and cognitive learning as the major project learning styles of construction contracting organizations. Behavioral learning can be viewed as "new responses or actions based on existing interpretations." Cognitive learning refers to the continuous review and modification of ways of working for performance improvements. Jashapara further described cognitive learning and behavioral learning as SLL and DLL, learning respectively. Notwithstanding the difference in terminology, many OL style taxonomies are developed based on the work of Argyris and Schön ͑1978͒ ͑Kululanga et al. 1999 , 2002 Love et al. 2000 , Holt et al. 2000 Jashapara 2003; Wong and Cheung 2008͒ . This study also employs this taxonomy.
Single-Loop Learning "SLL…
SLL refers to the alteration of behaviors and actions taken when the "mismatch between intentions and what actually happens" is discovered ͑Argyris and Schön 1978͒. This entails detection and correction of errors to ensure the accomplishment of the anticipated outcomes. Kurtyka ͑2003͒ described SLL as an alteration of actions without questioning the assumptions that lead to the difference between the expected and the actual outcomes. Kululanga et al. ͑1999͒ described SLL as a lower-level learning style which reposited the organizations' assumptions despite being perhaps one of the reasons that has led to unsatisfactory performance. Notwithstanding some researchers having questioned the effectiveness of practicing SLL to sustain the organizations' competitive advantages, particularly under the rapidly changing business environment, Kululanga et al. ͑1999͒ reported that organizations' improvement actions were mainly derived from practicing SLL. Previous studies also suggest that the practice of SLL in a project environment can be identified by the existence of the following six attributes ͑Hayes and Allinson 1998; Kululanga et al. 1999 , 2002 , Jashapara 2003 , Love and Josephson 2004 Wong and Cheung 2008͒: • Doing the work right the first time to comply with predetermined standards ͑SLL1͒; • Focusing on information which could reflect unsatisfactory performance ͑SLL2͒; • Establishing clear project goals that all staff should meet ͑SLL3͒; • Seeking and adopting appropriate management approaches with reference to the companies' current working practices ͑SLL4͒; • Providing in-house training for staffs' learning of the companies' practices ͑SLL5͒; and • Outsourcing the staff training to consultants and encouraging staffs to join these courses ͑SLL6͒.
Double-Loop Learning "DLL…
DLL refers to the alterations of performance improvement actions taken after reviewing the need to change the underpinning assumptions that had led to the actions taken previously. DLL enables an organization to detect and address the root causes of underperformance and to assist in reforming their ways of working ͑Argyris and Schön 1978͒. Kurtyka ͑2003͒ distinguished the differences between the DLL and SLL styles by the causes that direct performance change. In this regard, the SLL style formulates improvement actions from the discovery of symptoms. The DLL style formulates improvement actions by using symptoms as indicators for the need to reexamine the underlying assumptions ͑Kululanga et al. 1999; Kurtyka 2003͒. Hayes and Allinson ͑1998͒ succinctly distinguished SLL and DLL by its goals. The SLL style seeks to ensure organizations to "do things right," whereas the DLL style seeks to assist organizations to "do right things" for achieving the project goals. The DLL style emphasizes the need to look for thorough rather than discrete solutions in order to avoid recurving problems ͑Kululanga et al. 1999͒. Similar to SLL, practicing DLL can be identified by six attributes ͑Hayes and Allinson 1998; Kululanga et al. 1999 Kululanga et al. , 2002 Jashapara 2003; Love and Josephson 2004; Wong and Cheung 2008͒: • Continuously seeking new ways of working for performance improvement ͑DLL1͒; • Addressing the changing demands of the client for improvement actions ͑DLL2͒; • Identifying roots of problems on previous mistakes or unsatisfactory performance ͑DLL3͒; • Changing working practice to satisfy the changing clients' demands ͑DLL4͒; • Seeking improvement methods from partners ͑DLL5͒; and • Seeking improvement methods from experience learned in other projects ͑DLL6͒.
Deutero Learning "DeuL…
DeuL refers to the capacity of learning to learn ͑Argyris and Schon 1978͒. Francis ͑1997͒ described DeuL as a mechanism or system development "which forces learning to become explicit, and it is the avenue for organizations to leverage a continuing commitment to learning." In order to accomplish DeuL, organizations should map out all areas that contribute to its improvement as an entity and set out to improve its ability to learn effectively in each of the areas that constitutes its total learning ͑Pedler et al. 1997͒. Kululanga et al. ͑1999͒ emphasized the necessity of DeuL style for organizations to attain sustainable performance improvements. Whereas SLL and DLL styles are concerned with "the operational events which are the subject of learning" ͑Francis 1997͒, DeuL "conceptualizes learning as an event in its own right, making the learning process much more conceptual and transferable" ͑Francis 1997͒. Reviewing previous literature, the practice of DeuL in a project environment can be identified by six attributes ͑Redding and Catalanello 1994; Kululanga et al. 1999 Kululanga et al. , 2002 Wong and Cheung 2008͒: • Systemizing information and experiences sharing under an open and mutual-trusting environment ͑DeuL1͒; • Evaluating the long-term improvement strategy by forecasting the change of the clients' demands ͑DeuL2͒; • Evaluating the long-term improvement strategy by considering future plans ͑DeuL3͒; • Employing a more effective performance measurement system ͑PMS͒ ͑DeuL4͒; • Establishing effective communication channel among colleagues ͑DeuL5͒; and • Providing incentive schemas to encourage learning ͑DeuL6͒.
Measuring the Success of CI
Depending on the focus of the studies, researchers measured the success of CI in terms of the contracting organizations' project performance improvement ͑Jashapara 2003͒. Some of them defined project performance as the organizations' compliance with predetermined criteria on time, cost, and quality ͑Hott et al. 2000͒. Project performance improvement was then regarded as a change of action that minimizes the deviations between actual and predetermined standards ͑Al-JiBouri 2003͒.
Crawford and Bryne ͑2003͒ argued that the above-noted definition merely described performance in terms of project efficiency, without due regard to the importance of project effectiveness. They adopted the classical work of Drucker ͑1974͒, who defined project performance in terms of efficiency ͑doing things the right way͒ and effectiveness ͑doing right things͒. Mintzberg ͑1989͒ further described efficiency as how well resources are optimized to achieve the measurable benefits, and effectiveness as "the consistency between the situational factors and the design parameters." As such, construction project performance should be gauged by both efficiency ͑Efy͒ and effectiveness ͑Efs͒. 
Conceptual Model
Based on the foregoing sections, a conceptual model for this study is shown in Fig. 2 . Three learning styles-SLL, DLL, and DeuL-are used to evaluate the practice of OL ͑Kululanga et al. Wong and Cheung 2008͒ . Project performance is represented by project efficiency ͑Efy͒ and project effectiveness ͑Efs͒. The arrows in Fig. 2 represent the directions of the hypothesized influence ͑Molenaar et al. 2000͒. For example, "project efficiency" is considered to be able to be evaluated by an attribute: "achievement of the predetermined project progress," an arrow originating from Efy to Efy1 is used to represent this relationship.
Data Analysis Methods
In this study, several statistical analyses are considered for testing the hypotheses. To examine the validity of grouping the attributes to the particular OL styles, confirmatory factor analysis ͑CFA͒ can be used ͑Sharma 1996͒. To determine the impact of the OL styles implementation on CI, multiple regression analysis ͑MRA͒ is available ͑Norušis 1999͒. This study employs the two-step analysis approach suggested by Jöreskog and Sörbom ͑1996͒ to test model validity. This first step involves the checking of construct reliability and inter-relationships. The checking of the construct reliability aims to validate the internal consistency of the construct ͑i.e., the reliability of a latent variable to be presented by its observed variables͒. This can be done by conducting Cronbach alphas reliability testing. The alpha value ranges from 0 to 1. The higher the alpha value, the greater the internal consistency of the construct. A value from 0.6 to 0.7 is regarded as "sufficient" and a value higher than 0.7 is regarded as "good" ͑Sharma 1996͒.
The checking of the construct inter-relationships, which can be done by conducting Pearson correlation analysis, aims to validate the proposed interrelationships among constructs ͑i.e., the convergent validity of the conceptual model͒. The applications of the Cronbach alphas reliability testing and the Pearson correlation analysis within this study were executed by using the Statistical Package for Social Sciences ͑SPSS͒, Version 11.0. The second step involves analyzing the overall fitness of the model by investigating the fitness of the hypothesized relationships using structural equation modeling ͑SEM͒ analyses ͑Jöreskog and Sörbom 1996͒. The SEM technique has been used in several construction management research studies and this is a method which integrates both MRA and CFA ͑Sarkar et al. 1998; Molenaar et al. 2000; Wong and Cheung 2005b͒ . SEM can be used to represent, estimate, and validate a hypothesized network of linear relations among the observable and latent variables ͑Jöreskog and Sörbom 1996͒. Molenaar et al. ͑2000͒ emphasized the use of SEM to reduce the shortcomings brought by the MRAs because the SEM framework also accounts for the errors in measurement when a large number of variables are involved. Thus, a more holistic representation of the intertwined framework can be evaluated produced through SEM analysis.
A computer package called Analysis of Moment Structures 5.0 ͑AMOS͒ is used for the SEM analysis. The validity of the conceptual model is assessed in terms of the goodness-of-fit ͑GOF͒ indices. There are several GOF indices available from AMOS to test the conceptual model validity. The recommended levels of the GOF indices are shown in Table 1 . If the conceptual model could not reach the recommended levels, model refinements are required. AMOS offers modification indices function that gives recommendations on how to improve the GOF values. The recommendations include revising the interrelationship paths and adding covariance error paths between observed and latent variables. The modification actions should not be taken intuitively and incidentally ͑Arbukle and Wothke 1999͒. They "must only be considered if they make theoretical sense" ͑Arbukle and Wothke 1999͒.
Data Collection
Data were collected by way of a questionnaire derived from the conceptual model. The questionnaire has two parts. The first part includes questions designed to solicit the respondents' demographic information. In the second part, respondents were asked to assess their company's practice of the OL styles in a construction project and the level of project performance improvements. The data collection questionnaire is given in Appendix I.
In this study, the targeted respondents were randomly selected from the consultants, contractors, and supplier firms or the public sector departments which are listed in the latest edition of the Hong Kong Builders' Directory ͑Far East Trade 2003͒, and the official Web page of professional institutes such as the Hong Kong Institute of Architects, the Hong Kong Institution of Engineers, and the Hong Kong Institute of Surveyors. They are directors, project managers, and professional grade staffs ͑including engineers and surveyors͒. A total of 300 questionnaires were sent to the identified respondents by post or fax. Ninety-one questionnaires were returned. Eight of them were incomplete and thus discarded from the data analyses. As a result, a total of 83 usable responses were used in the analysis ͑Table 2͒. The valid response rate, therefore, is 27.7%. Easterby-Smith et al. ͑1991͒ opined that the reasonable response rate of questionnaire survey studies conducted in the construction industry ranges from 25 to 30%. Similar research studies about OL in construction conducted by Kululanga et al. ͑1999͒ were based on 31 responses ͑equivalent to 34% of the response rate͒. The response rate of the research study about the effect of OL on contractors' performance conducted by Jashapara ͑2003͒ was 14.1%. Therefore, both sample size and return rate in this study are considered reasonable.
It is also noted that a sample size of 100 ͑preferably 200͒ is recommended for use in SEM analyses ͑Kline 1998; Jöreskog and Sörbom 1996; Hair et al. 1998͒. In addition, Hair et al. ͑1998͒ recommended that the ratio between the sample size and the number of free parameters be 5:1 under normal distribution theory. Otherwise, the estimated regression weights of both latent and independent variables may become statistically insignificant with high standard errors. Notwithstanding, Hair et al. ͑1998͒ suggested that even a small sample size of 50 may provide valid result in SEM analyses. For example, Ozorhon et al. ͑2008͒ employed SEM analysis with 67 data sets to investigate the implications of culture in the performance of the international construction joint venture projects. The SEM based studies by Petersen et al. ͑2000͒, and Paiva et al. ͑2008͒ also involved less than 100 data sets. Moreover, small sample size does increase the risk of sample nonnormality and may be detrimental to the accuracy of the results in SEM analyses ͑Kline 1998͒. In this regard, Kline ͑1998͒ suggested a remedial method to augment the reliability of small sample sized SEM analysis results ͑Petersen et al. 2000; Molenaar et al. 2000; Paiva et al. 2008; Ozorhon et al. 2008͒ . The method is called bootstrapping analysis and is also applied in this study. An account on bootstrapping analysis is provided in Appendix II.
Analyses and Results

Step 1: Checking Construct Reliabilities and Interrelationships
In order to ensure the appropriateness of groupings of the variables to the respective constructs as shown in the conceptual model ͑Fig 2͒, internal consistency of the constructs has to be checked. Table 3 details the results obtained from the Cronbach alphas reliability testing. All groupings have the Cronbach alpha values above 0.7, which suggest that the variables are significantly related to their specified constructs ͑Hair et al. 1998͒. Hence, all variables included in the conceptual model, as well as their respective groupings are retained in the initial SEM ͑Jas-hapara 2003͒.
Pearson correlation analyses were used to validate the relationships between the practice of the OL styles and project performance improvement as proposed in the conceptual model ͑Jöreskog and Sörbom 1996, Jashapara 2003͒. The results are shown in Table 3 . Significant relationships ͑at p Ͻ 0.01 level͒ between the practice of OL styles and the project performance improvement supported the convergent validity of the conceptual model ͑Jashapara 2003͒.
Step 2: SEM Analysis
Initial Model
The initial SEM model should be built on sound theoretical bases ͑Molenaar et al. Wong and Cheung 2005b͒ . Therefore, in this study, the specifications of the initial structural model follow the conceptual model as shown in Fig. 2 . The GOF results of the initial model are also shown in Table 1 , the indices marked with an astersisk are those not reaching the recommended levels. In this regard, model refinements are needed until all GOF measures pass the recommended levels ͑Wong and Cheung 2005b͒.
Model Refinements
Model refinements could be achieved by revising the interrelationship paths and adding covariance error paths between variables and the latent factors. However, the revision of the interrelationship paths as well as the addition of the covariance error paths should not be conducted intuitively and incidentally ͑Arbukle and Wothke 1999͒. Any revision to be made must make theoretical sense ͑Arbukle and Wothke 1999͒. Having considered the modification indices suggested by AMOS and the theoretical implications of the mode refinements, a refined model ͑final model͒ was developed and shown in Fig. 3 .
With these in mind, three rounds of revisions on the interrelationship paths and adding the error paths were effected and the final model passed all the GOF requirements ͑Table 1͒. The ratio for 2 / df = 1.55 and the goodness of fit index value ͑GFI͒ = 0.74, both indices indicate that the final model provides a good fit to the data. The root mean square error of approximation ͑RMSEA͒ value is 0.08 at p Ͻ 0.05. As such, a RMSEA value which is lower than 0.10 at p Ͻ 0.05 represents the significance of the hypothesized relationships in the final model ͑Sarker et al. 1998; Mo- Note: Alpha= standardized Cronbach alpha coefficient and ** = correlation is significant at the 0.01 level ͑two-tailed͒. Table 4 . The computed multivariate kurtosis value= 108.27, which is greater than the threshold value of 1.96 suggested by Kline ͑1998͒. Further, the regression weights of the variables of the default model all fall within the upper and lower bounds of the regression weights generated from the 1,000 bootstrapped samples at Ͻ0.05. The results indicate that the parameter estimates obtained from the SEM analysis of this study are statistically significant despite the sample size being relatively low ͑Molenaar et al. Paiva et al. 2008; Ozorhon et al. 2008͒ .
Discussions
All variables and latent variables included in the conceptual model ͑Fig. 2͒ were retained in the final SEM model ͑Fig. 3͒.
Moreover, some of the relationship paths had been revised. These will be discussed in this section with emphasis on the implications thereof as far as the conceptual model is concerned.
First, the structure of the conceptual model is reviewed. It is noted that the relationship path between DeuL and project performance, in terms of both efficiency and effectiveness was delinked. Instead, DeuL is now linked with SLL and DLL. DeuL has been described as the use of systems to facilitate continuous learning of project participants ͑Redding and Catalanello 1994; Pedler et al. 1997͒ . In this respect, DeuL may not work as a learning style per se, instead it represents the systems and platforms that facilitate the achievement of SLL and DLL. It makes good sense as the DeuL attributes are indeed system based or strategy oriented when compared to the more operational nature of the attributes of SLL and DLL ͑Tosey 2005͒. In fact, Kululanga et al. ͑1999͒ described DeuL as "learning to learn" and is a core competence for a contracting organization that strives for continuing improvement. Further, the path coefficient between DeuL and SLL= 0.89 as compared to 0.21 for DeuL and DLL. This may be interpreted as SLL type of practices being more responsive to DeuL arrangements. Turning now to the relationship links between learning styles and project performance, the final SEM model ͑Fig. 3͒ suggests greater impact on performance by practicing DLL when compared with SLL. With a quick glance at the learning attributes, it can be noted that SLL attributes are more directed for front line operations and drive for "quick fix," whereas DLL practices call for the reexamination of some, if not all, of the fundamentals. The changes derived therefrom would probably be more radical, yet more enduring and have greater impact. Jashapara ͑2003͒ shared similar insight as his study suggested that project performance is mainly affected by DLL rather than SLL practices.
It is surprising to note the negative path coefficient between SLL and project performance. Perhaps the collective wisdom of the respondents is that SLL practices only provide symptomatic treatments and would hardly bring forth perpetual efficiency and effectiveness enhancement ͑Kululanga et al. 1999͒. This explanation may perhaps be too intuitive and investigation in this connection is thus suggested for further research.
This study examines the effect of different learning styles on project performance. The findings of this study are beneficial to the contracting organizations by highlighting the importance of enabling a learning organization. The empirical testing of the conceptual model confirms this. In addition, the ways and means to attain learning are also made available by examining the learning attributes of SLL, DLL and DeuL.
Limitations
Owing to the fact that this study is conducted in Hong Kong, the data collected, and thus the findings should be read in light of this geographical context. In addition, 60% of the respondents provided their input based on their experience in building work, this data characteristic should also be considered in interpreting the application of the findings. With regard to the sample sufficiency, the SEM analysis results reported in this study were based on 83 valid responses, instead of over 200 as generally recommended ͑Kline 1998͒. Bootstrapping analysis was therefore conducted and the parameter estimates obtained from the SEM analysis of this study are statistically significant.
Concluding Remarks
Remaining competitive is not easy in the nowadays volatile business environment. Learning organization has emerged as one of the key ways to allow organizations to secure efficiency and effectiveness. Construction activities, in particular, are prone to error due to the massive on-site operations. Coincidently, these errors are very costly, for the cost of rectification, disruption, and delay. The ability to learn and improve from mistakes should therefore be a core competence of every contracting organization.
A study was carried out in Hong Kong to conceptualize and test empirically the relationship between learning styles and project performance improvement. Previous studies identified three major learning styles: Single-loop learning, double-loop learning, and deutero learning. It is hypothesized that all three types of learning styles contribute to project performance improvement measured in terms of efficiency and effectiveness. To test the hypothesis, the technique of structural equation modeling was employed. Data were collected through a questionnaire survey with measures of SLL, DLL, DeuL, project efficiency, and project effectiveness operationalized by attribute statements derived from previous studies.
Four key findings are noted. First, DeuL is not directly linked with project performance improvement. Instead it serves as the platform to facilitate the achievement of SLL and DLL. Second, and in this connection, SLL appears to be more responsive to DeuL arrangement as compared to DLL. This is reflected by the higher path coefficient values of the final SEM model. Third, DLL was found to have greater impact on project performance. This is probably the result of DLL practices aim to reexamine the underlying assumption, whereas SLL practices are mainly directed for a quick fix. Lastly, negative path coefficient value was recorded between practicing SLL and project performance improvement. It may be that the quick fix nature of SLL practice only provides symptomatic treatments and thus is not conducive to perpetual efficiency and effectiveness enhancement. Further research in this connection is also proposed in view of the intuitive analysis.
